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ON GENERIC BIFURCATIONS OF SECOND ORDER ORDINARY DIFFERENTIAL EQUATIONS NEAR CLOSED ORBITS M. Medved
We shall present some results concerning the generic bifurcations near closed orbits of the second order ordinary differential equations (ODE) on manifolds. Generic bifurcations near critical points of the second order ODE are studied in p>]. The main results obtained in [5] and given here are similar to the results of Sotomayor [7] for 1-parameter families of vector fields (see also [3] , [4] ) and to the results of Brunovsky [l] , [2 J for diffeomorphisms.
Definition
A vector field n on the tangent bundle T(X) of a C manifold X is called a second order ODE on X if Dx.n = 1f(X) ' wnere DT denotes the differential of the natural projection T:T(X) X and 1T(X) is the identical mapping of T(X) onto T(X). A Cr parametrized vector field K : A x T(X) -* T2(X) = T(T(X)) (A is a C manifold) is called a parametrized second order ODE on X if the mapping £ (£ (x) = £(a,x) for xeT(X)) is a second order ODE a a for each a e A . We denote the set of such parametrized equations by Denote by P1 (£) (P2(0,P3(0) the set of (a,x) e V^O^OD such that x is a quasi-hyperbolic fixed point of of the type (A) ((B),(C)).
Theorem.
There is a residual set H^(A,X)CZ Hr(A,X) such that for £ £ (A,X) the following is true :
(1) For all a e A the second order ODE £ has only hyperbolic and quasihyperbolic closed orbits s Fundamental Lemma (see [6] ). Now, using this two lemmas and the results of Brunovsky [2] it is possible to prove Theorem.
